Tie endothelial cell-specific receptor tyrosine kinase is upregulated in the vasculature of arteriovenous malformations.
Arteriovenous malformations (AVMs) are congenital lesions composed of abnormal vasculature, with no capillary component, and are clinically significant due to their tendency to spontaneously hemorrhage. The mechanisms regulating the genesis and progression of these lesions are unknown. In order to study the role of angiogenesis in AVMs, we have analyzed the expression of the endothelial cell mitogen vascular endothelial growth factor (VEGF) and a novel endothelial cell-specific receptor tyrosine kinase, Tie, by in situ hybridization and immunohistochemistry in these malformations and surrounding brain tissue. We have previously shown upregulation of Tie accompanying wound healing and tumor progression. In this study, we demonstrate significantly elevated levels of Tie mRNA and protein in AVM and surrounding brain vasculature. Upregulation of VEGF mRNA was observed in the cells of brain parenchyma adjacent to the AVM, and VEGF protein was detected in this tissue as well as in AVM endothelia. Normal brain, in comparison, expressed little or no Tie or VEGF. The significant upregulation of VEGF and Tie in AVMs may indicate some ongoing angiogenesis, possibly contributing to the slow growth and maintenance of the AVM, and could be of potential use in the therapeutic targeting of these lesions.